valuable research tool for understanding the metabolic program associated with complex young 1 0 0 growing structures as they developmentally arrest and transition to senescence. We show that The detached immature inflorescences of A. thaliana ecotype Landsberg erecta continued to ) at 21°C (Fig. 1A) . However, when the detached inflorescences were held in the dark, SnRK1(AKIN10 catalytic subunit) transcript abundance in the inflorescences was unchanged in 3 6 7 response to the dark incubation. However, transcripts of AKINβ1 (At5g21170), which encodes one 3 6 8 of the putative regulatory subunits of the SnRK1 proteins, was one of the more highly up-regulated 3 6 9 transcripts in the inflorescences (31.5-fold). The role of AKINβ1 in dark (energy deprivation) 3 7 0 responses rather than senescence was supported by the finding that its transcript abundance was 3 7 1 carbohydrate status-responsive, but not developmental senescence-responsive (Supplemental Table   3 7 2 S7). The role of AKINβ1 is still unclear, although it has been suggested that it may target SnRK1
to different substrates (Halford and Hey, 2009 ). The up-regulated gene set of the detached dark-held inflorescences contained SAGS such as
ANAC029, ANAC092, and RPK1, which promote the progression of developmental leaf senescence 3 7 7
(Guo and Gan, 2006; Balazadeh et al., 2010; Lee et al., 2011) . ANAC092 expression also promotes
inflorescence senescence because plants defective in this transcription factor showed delayed de- greening (Fig. 3 ). In leaves these three genes appear to control senescence timing at least in part and ABA response was significantly enriched for in the inflorescences (Table III) indicating that the 3 8 3
hormone may have a natural role in the de-greening of the detached dark-held inflorescences.
8 4
Plants defective in EIN2, AHK3 and MAX2 also showed delayed inflorescence senescence (Fig. 3 ).
8 5
These genes have been shown to delay timing of developmental and dark-induced leaf senescence 3 8 6 (Oh et al., 1997; Woo et al., 2001; Kim et al., 2006) which illustrates the regulatory similarities 3 8 7
between inflorescence de-greening and both artificially-and developmentally-induced leaf 3 8 8 senescence programs.
8 9
Carbon Deprivation Affects Both Light Signaling and Senescence Signaling Responses
The strong influence of tissue carbohydrate status on the transcriptional reprogramming in the inflorescences prompted us to determine whether expression of the senescence-up-regulated 3 9 2 genes was controlled by tissue carbohydrate status. The meta-analysis suggested that many of the senescence-responsive genes in the up-regulated gene set were suppressed by glucose treatment and/or induced by carbon-deprivation (Fig. 5A ). This included SAGs, ANAC029, ANAC092, and RPK1. We were able to confirm that their increased transcript abundance was dependent in part on if re-exposed to light (Supplemental Fig. 5 the tissue and remobilization of its constituents at a rate which apparently is faster than is necessary 4 0 5
for heterotrophic survival of the dark-held inflorescences.
0 6
Although we found little evidence from the transcriptome profiling for light signaling significantly increase in the dark-held inflorescences at 24 h (Table V) . We also subsequently 4 0 9
found that mutants defective in PIF expression showed delayed inflorescence de-greening ( ( Leivar et al., 2008; Leivar and Quail, 2011) . We found that glucose suppressed the dark-induced
transcript accumulation of PIF4 and 5 in the Arabidopsis inflorescences (Table V) glucose to the dark-held inflorescences caused them to develop as they would in the light. This suggested that physiologically relevant levels of glucose were up-taken by the inflorescences 4 2 7
enabling growth-based programs including silique development to proceed normally. The ability of carbohydrate supply to reinitiate pod development suggests the system may be useful for advancing
understanding of other aspects of plant development such as pod abortion; a process which has been 4 3 0
linked to carbohydrate flux in other species (Liu et al., 2004) .
The glucose treatment delayed de-greening of the central most immature florets of the
inflorescences, which is consistent with the delayed de-greening seen for detached dark-held oat leaves floated on 100 to 300 mM glucose (Thimann et al., 1977 abundance for the genes tested ( Table V) . As mentioned above, this was not because the light-held
tissue contained more carbohydrate (Fig. 6) . Moreover, Thimann et al. (1977) showed that light suggested that the majority of the down-regulated genes associated with chloroplast function were 4 5 3 not affected by tissue carbohydrate status (Supplemental Table S12 ). We subsequently confirmed 4 5 4 this unresponsiveness on a subset of these genes ( Rotor-Gene 6000 Application Software (McCurdy et al., 2008) . Reliability of the data was checked treatments examined and results normalized to ACT2 are shown (Supplemental Table S13 ). day-old plant). These three data sets came from AtGenExpress: Expression Development baseline and other functional annotation data were identified using MAPMAN 3.5.1 6 0 6
(http://mapman.gabipd.org/) and DAVID (http://david.abcc.ncifcrf.gov/home.jsp). MAPMAN algorithm analyses the up-and down-regulated sets separately. Significance was determined using instances a cluster could be significantly enriched yet consist entirely of terms that themselves did 6 2 2 not meet the 0.05 level of significance after correction for multiple testing using the BH procedure. These clusters were omitted. Fold enrichment (FE) scores were also used to indicate the magnitude inflorescences were detached and placed in the dark for 3 days with their cut ends in water or in 6 3 7
solutions containing 6-benzylaminopurine (BAP),or abscisic acid (ABA). Mean chlorophyll (as a 6 3 8
percentage of D0) for 5 replicates at D3. Error bars are 95% confidence intervals for the mean. *** 6 3 9
indicates treatments were significantly different from the Ler-0 line (P<0.001). (P<0.001), except for CS859988 on D3 which was significantly different at P=0.01. inflorescence genes. Treatments that responded most similarly with the gene sets are shown. abundance and were obtained for pollen and the leaf developmental series using the Anatomy Tool. Red and green lines indicate increased and decreased transcript abundance respectively and were Inflorescences were held in the dark for 4 days. Data are means of 4 inflorescences. Significance Col-0 and anac092 inflorescences were held in darkness for 4 or 5 days and transferred to 6 9 5 continuous light. Photo taken on D10. See Supplemental Fig. 6 for full replicated figure.
6 9 6 6 9 7
Figure 11. Loss of PIF function delays de-greening of detached dark-held inflorescences.
Inflorescences were held in the dark for 3 days. Data are means of 5-6 inflorescences. Significance containing seeds. However, inflorescences exposed to 24 h of darkness cease growth and their proportion of genes are up-and down-regulated independent of tissue carbohydrate status. Transcriptome response at 24 h is adaptive, readily reversible and centered on mobilizing carbon inflorescences during their reversible adaptive period. Suppression of the cysteine protease, aleurain, delays floret senescence in Brassica Cytokinin-mediated control of leaf longevity by AHK3 through phosphorylation of ARR2 in feed-forward regulation of age-dependent cell death involving miR164 in Arabidopsis. Establishing glucose-and ABA-regulated transcription networks in Arabidopsis by microarray analysis and promoter classification using a Relevance Vector Machine. Genome Tables: Table I Tables   B  l  a  s B u c h a n a n - 
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